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The burr hole cover (80) includes a 
thin plate having radial arms (86-91) in an 
exemplary embodiment. Each arm has a 
distal end opening (96) for receiving a fastener 
for attaching the plate to the cranium. An 
enlarged access passageway (104) through the 
plate, preferably at the plate's center, provides 
a passageway for an intracranial monitoring 
tube. The passageway is elongated to allow 
the tube to pass through the burr hole cover 
at a gentle angle. 
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Burr Hole Cover for Cranial Surgery 
Technical Field 

The present invention relates to a burr hole cover that may be 
used for providing cranial access to an intracranial monitoring tube 
following cranial surgery. 

5 

Background of the Invention 

Cranial surgery requires access to a specific area of the brain. To 
gain such access, the surgeon must form a brain access flap in the cranium 
of the patient. Typically, the surgeon drills three spaced burr holes through 

10 the cranium at the apexes of an imaginary triangularly shaped access area. 
Because of the curvature of the cranium, the access flap is not a true 
planar triangle. The flap also may not be triangular but may be rectangular 
or be other polygonal or irregular shapes. If the access flap has more than 
three apexes, the surgeon usually drills a burr hole at each apex. Some 

15 surgeons use a single burr hole. 

After cutting the burr holes, the surgeon then cuts though the 
cranium using a high-speed cutting tool. The tool has a guard that is 
inserted in the burr hole under the bone and above the dura. The surgeon 
then cuts through the cranial bone. When the surgeon uses multiple burr 

20 holes, the cuts extend between the burr holes to form a removable cranial 
flap. Surgeons using a single burr hole cut the flap freehand in a pattern out 
from the hole and then returning to the hole. Once the surgeon has formed 
the flap, he or she carefully removes the flap to provide the necessary 
access to the brain. 

25 These surgical procedures involve forming holes and gaps in the 

cranium to expose the brain. Therefore, each surgical operation requires a 
closing procedures to reattach the flap and to cover the burr holes. Burr 
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hole covers that cover the burr hole and attach the flap are known. The 
Leibinger E^Z Flap is an example of such a burr hole cover. See also FIG. 
1 , which depicts a prior art burr hole cover. Although described in more 
detail in the "Detailed Description of the Exemplary Embodiments," prior art 

5 burr hole covers are described briefly here. 

Burr hole covers consist of titanium and have a shape similar to 
some types of snow flakes. Some have a central body with five or six 
projecting arms. The distal ends of the arms usually have screw-receiving 
openings through which a cranial bone screw extends to attach the cover to 

10 the cranium. Some covers have very short arms extending from a larger 
central body. In others, screw-receiving openings are at the periphery of the 
central body so that the cover essentially has no arms. Often the arms or 
the screw-receiving openings are asymmetrically spaced. The asymmetry 
allows the surgeon to rotate the cover until all screw holes can be over 

15 good bone. The cover also has openings that speed healing. 

Cranial surgery procedures sometimes require the monitoring of 
intracranial pressures following surgery. In this regard, the surgeon typically 
inserts a monitoring tube next to the burr hole cover. This tube then 
remains in place for a sufficient period of time to complete the monitoring 

20 purposes. Monitoring typically takes from a few days to a week or more. 
When the patient no longer requires monitoring, the surgeon pulls the tube 
from the cranial cavity. Both the insertion and removal of the tube presents 
problems. The tube contains delicate fiber optics that can break easily if the 
tube bends during placement. The fiber optics also can break while the 

25 tube is in place over the course of several days. Also, the tube may snag 
and become stuck when removed. Therefore, having a new and improved 
burr hole cover that eases the placement, protection and removal of an 
intracranial monitoring tube safely and efficiently is highly desirable. 

Another problem with prior art burr hole covers is that they project 

30 above the normal cranial surface. Though the projection may be slight, 
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some patients can feel the cover through the scalp with their fingers. 
Making the transition from the cover to the cranial bone as gradual as 
possible is desirable. 

5 Summary of the Invention 

Therefore, the principal object of the present invention is to provide 
a new and improved burr hole cover that facilitates the placement and 
removal of an intracranial monitoring tube. 

Another object of the present invention is to provide a new and 

10 improved burr hole cover that substantially reduces or eliminates cosmetic 
deformities from the covers. 

Briefly, the present invention's burr hole cover includes a thin plate 
having a plurality of distal screw-receiving openings about its periphery or 
at the ends of radial arms. Each screw-receiving opening can receive a 

15 fastener for the rigid fixation of the cover to the cranium or to a flap of 
cranial bone being replaced after surgery. An enlarged, elongated access 
opening through the plate near the center of the cover provides a 
passageway for an intracranial monitoring tube. Beveled edges surround 
the access passageway to allow the monitoring tube to lie against the 

20 outside of the cover without passing over a sharp edge in the cover. The 
elongated nature of the access passageway also allows the tube to lie flat. 
The burr hole cover's edges are beveled for a smooth transition between 
the cover and the cranium. 

25 Brief Description of the Drawings 

FIG. 1 is a top plan view of a prior art burr hole cover. 

FIG. 2 is a top plan view illustrating one exemplary embodiment of 
the present invention. 

FIG. 3 is a cross-sectional view of the cranial bone cover of FIG. 3 
30 taken substantially through plate 3-3 in FIG. 3. 
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FIG. 4 is a pictorial view illustrating four burr hole covers fixing a 
cranial flap to the cranium. 

FIG. 5 is a diagrammatic view of intracranial monitoring system, 
illustrating its use with the burr hole cover of the present invention. 

5 

Detailed Description of the Exemplary Embodiments 

FIG. 4, which shows a patient following surgery, illustrates the type 
of surgery with which one uses the burr hole cover of the present invention. 
For access to the brain, the surgeon typically drills one or more burr holes. 

10 In the FIG. 4 illustration, the surgeon had drilled four burr holes. Although 
the holes themselves are not visible in FIG. 4, they are under the burr hole 
covers 20. FIG. 5 shows such a burr hole 11. 

After drilling the holes, the surgeon uses a high-speed drill with a 
rotating cutter to cut the cranium between the burr holes. Normally, the 

15 high-speed cutter has a guard that is inserted through the burr hole and 
against the dura. The guard protects the dura and brain from the cutting 
blade. When finished cutting between all burr holes, the surgeon removes 
the cranial flap 12 from the rest of the cranium 14 for access to the brain. 
Some surgeons use a single burr hole and use the high-speed cutter to cut 

20 a freehand flap. 

After the surgery on the brain is finished, the surgeon replaces the 
flap 12. As is known, the surgeon fixes the flap with burr hole covers 20 
over each burr hole (FIG. 4). FIG. 5 shows how burr hole cover 20 fits over 
the burr hole. The surgeon rotates the cover such that two or three screw 

25 openings 22 at the distal ends of arms 24 are over good bone of the flap 
12. The remaining screw holes are over the remaining cranial bone 14. 
Screws (not shown) are then inserted through the screw openings 22, and 
the burr hole cover is fastened to the flap 12 and the rest of the cranium 14. 
That fixes the flap to the rest of the cranium. Though not shown, the 
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surgeon may use additional fasteners along the edge between the flap 12 
and the remaining cranium 14 to help secure the flap and cranium together. 

FIG. 1 shows a prior art burr hole cover 60. The cover 60 includes 
a generally round and low profile plate 62. The plate has a centrally 

5 disposed burr hole ventilation aperture or hole 62. The cover 60 also 
includes six space apart arms 66-71. Screw holes 74 extend through the 
distal end of each arm. As FIG. 1 shows, arms 69-71 are larger than arms 
66-68. Therefore, the burr hole cover 60 is asymmetrical. 

Burr hole covers may achieve asymmetry in other ways. Instead of 

10 having six equally-spaced arms, there can be five arms. Although other 
numbers of arms may work, five or six arms are best. Also, irrespective of 
the number of arms, the arms need not be equally spaced. Asymmetry 
allows the surgeon to align the screw openings 74 with good bone of the 
flap 12 and the intact cranium 14. Changing the position of the screw 

15 openings 74 can avoid the edges of the cranial flap 12. By having the 
screw openings 74 at the end of arms 66-71, the surgeon can shape the 
burr hole cover to match the contours of the cranium. 

FIG. 1 shows one type of burr hole cover with arms 66-71. The 
cover may not have distinct arms. If so, the screw-receiving openings would 

20 be along the outside of the central section 62 of the cover. 

Burr hole cover 60 also has spaced-apart vent slots 76 (FIG. 1) 
along with its centrally-located vent hole 64. The cover also may have 
additional holes or slots. The vent slots and holes facilitate healing. 

FIG. 2 shows an exemplary embodiment of the present invention. 

25 There, the burr hole cover 80 is asymmetrical. Its left side portion 82 is 
larger than the right side portion 84. In the drawings, left and right are 
relative. Rotating the cover 80 180° reverses the right and left sides. The 
burr hole cover 80 includes a set of arms 86-91 extending from the central 
region 92. One would not see distinct arms if there were no spaces 94 

30 extending into the central region 92. 
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Each arm has a distal end fastener receiving hole 96 and vent 
slots 98-103. The slots may be of different sizes. Compare slot 102 with 
slot 99 or 103. Slots improve patient healing and can be used to control the 
arms' rigidity to conform to the contour of the cranium. 
5 The burr hole cover 80 (FIG. 2) includes a large centrally disposed 

monitoring tube receiving slot 104. To accommodate monitoring slot 104, 
some vent slots may be smaller than others. Thus, vent slot 102 in the FIG. 

2 exemplary embodiment is smaller than the adjacent vent s!ot2 103 or 
101. Since slot 99 is already small and is the same size as adjacent slots 

10 98 and 100, it is not made smaller. 

The asymmetry means that the surgeon can rotate the burr hole 
cover 80 (about an axis through the page) to achieve better positions of 
some screw holes 96 relative to the cranial flap 12 and the remaining 
cranial bone 14. Therefore, no screw-receiving opening 96 is too close to 

15 the edge between the flap and the cranium. This leaves enough space on 
the bone away from an edge for the screw to hold the bone properly. The 
surgeon also can position the screw-receiving openings advantageously to 
"good" bone. With the FIG. 2 embodiment, the screw-receiving openings 96 
on the smaller right side of the burr hole cover would attach to the flap 12. 

20 The screw-receiving openings on the left side would attach to the remaining 
cranial bone 14. 

Each screw-receiving opening 74 is similar to each other. As FIG. 

3 shows, screw-receiving opening 96 includes a tapered recess 120 at an 
upper surface 122 of the arm 88. The screw-receiving opening also has a 

25 cylindrical recess 124 at a lower surface 126 of the arm 88. The tapered 
recess 120 and the cylindrical recess 124 intersect at an inner lip 128 and 
are aligned along a common longitudinal axis 130. 

The arm 88 has smooth beveled edges, such as the edge 132 
(FIG. 3). The beveled edge 132 includes successively a smooth rounded 

30 portion 134 that commences at the upper surface 136, an intermediate 
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straight portion 138, and another smooth rounded portion 140 that 
terminates at the lower surface 126 of the arm. The periphery of the burr 
hole cover also has rounded or beveled edges. Smooth edges help reduce 
patient discomfort from contact by the scalp tissue. The beveled edges also 
5 make the burr hole cover 80 less noticeable to the touch once the healing 
process has been completed. Other types of cranial surgical devices have 
used rounded as opposed to beveled edges, but they are more noticeable 
to the touch. 

FIG. 5, shows an intracranial monitoring system 30 that includes a 

10 monitoring tube 32. The tube terminates in a transducer (not shown) that 
rests inside the cranium. The transducer transmits data through a fiber 
optic cable within monitoring tube 32. It is important that the tube not bend 
too much, or the fiber optic cable will be damaged. The previously-mention 
elongated aperture 104 accommodates the monitoring tube 32. Because 

15 the intracranial monitoring tube receiving aperture 104 is elongated, the 
monitoring tube 32 passes through the burr hole cover at a gentle angle. 
Accordingly, it does not bend sharply. Further, the slot-like shape for the 
aperture 104 aligns the monitoring tube 32 and allows the tube to pass 
through the burr hole cover at a gentle angle. 

20 The elongated aperture 104 has a sloped sidewall 106 (FIG. 2). 

The sloped sidewall allows monitoring tube 32 to lie flat along the outside of 
the aperture 104. More complex shapes for the sloping are contemplated. 
For example, one normally would not want a sharp edge at the intersection 
between the sloped sidewall 106 and either the top or bottom surface of the 

25 burr hole cover. Internal sharp edges in the sloped sidewalls also should be 
avoided. 

Eventually, the surgeon removes the monitoring tube. If it catches 
on the intracranial monitoring tube receiving aperture 104, the tube would 
pull on the burr hole cover. That could cause pain or discomfort. 
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Fortunately, the elongated nature of the aperture 104 allows the tube to be 
removed at a gentle angle without catching on the aperture. 

The tube receiving aperture 104 is centrally located on burr hole 
cover 20 in the exemplary embodiment. Although not a preferred 
5 embodiment, the aperture could be off-center or partially along an arm. One 
could modify the arm's size or shape to accommodate such an aperture. 

Many modifications and alternate embodiments will occur to those 
skilled in the art. Therefore, applicants intend that the invention is limited 
only in terms of the appended claims. 
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I claim: 

1 . A burr hole cover, comprising: 

a thin plate for covering a surgically formed cranial burr hole; and 
an enlarged intracranial monitoring tube receiving aperture through 
5 the thin plate for providing an unobstructed passage for an intracranial 
monitoring tube device. 

2. A burr hole cover according to claim 1 1 wherein the monitoring 
tube receiving aperture is centrally located in the plate. 

10 

3. A burr hole cover according to claim 2, wherein the monitoring 
tube receiving aperture is an elongated slot. 

4. A burr hole cover according to claim 3, wherein the thin plate 
15 has a top surface for facing away from the bone and a bottom surface, the 

elongated slot forming the monitoring tube receiving aperture has a side 
wall, the outside dimension of the side wall being larger near the top 
surface of the thin plate than the outside dimension of the side wall near 
the bottom surface. 

20 

5. A burr hole cover according to claim 1, wherein the thin plate 
has a top surface for facing away from the bone and a bottom surface, the 
elongated slot forming the monitoring tube receiving aperture has a side 
wall, the outside dimension of the side wall being larger near the top 

25 surface of the thin plate than the outside dimension of the side wall near 
the bottom surface. 

6. A burr hole cover according to claim 1 further comprising a 
plurality of arms extending radially outwardly from the plate, the distal end 
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of each arm having an end openings, wherein at least one arm has vent 
slot disposed proximal to the distal end opening. 

7. A burr hole cover according to claim 1, wherein the plate has 
5 a periphery, the periphery having beveled edges. 

8. A burr hole cover according to claim 1, wherein the plate has 
a periphery, the periphery having rounded edges. 

10 9. A method for securing a cranial flap within a surgically formed 

flap hole within an intact portion of the cranium, the edge between the 
cranial flap and the intact portion of the cranium having a burr hole, the 
method comprising: 

positioning the cranial flap within the surgically formed flap hole; 

15 and 

positioning a burr hole cover over the burr hole, the burr hole cover 

having: 

a thin plate for covering a surgically formed cranial burr hole; 

and 

20 an enlarged intracranial monitoring tube receiving aperture 

through the thin plate for providing an unobstructed passage for an 
intracranial monitoring tube device; 

securing the burr hole cover to the cranial flap and intact portions 
of the cranium over; and; 
25 inserting an intracranial monitoring tube into the intracranial 

monitoring tube receiving aperture. 
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